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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 4-8 and 10-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada et al. (US 6121690), hereinafter Yamada in view of Yuan et al. (US 6713850), 
hereinafter Yuan. 

Regarding claims 1 and 15, Fig. 4 of Yamada shows a packaged integrated circuit 
comprising: 

adie(l; anIC); 

a package body formed from encapsulant, at least partially enclosing the die (shown in 

Fig. 2); 

a leadframe connected to the die and at least partially enclosed within the package body, 
and having leads (6) extending from the package body, a subset of the leads of the leadframe 
being separated by a lead-to-lead pitch, wherein at least two adjacent leads of the leadframe are 
separated by a space larger than the pitch (shown along the center line 5). 

Yamada shows the most aspect of the instant invention except "at least one additional 
lead connected to the die and disposed on an underside of the package body, the at least one 
additional lead being connectable to a circuit mounting structure trace passing between the 
adjacent leads separated by the space larger than the pitch." 
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Fig. 2B of Yuan shows a semiconductor device with at least one additional lead (232; a 
dummy lead with a dummy pad) connected to the die and disposed on an underside of the 
package body (col. 3, line 65 - col. 3, line 4) and the at least one additional lead being 
connectable to a circuit mounting structure (through being electrically conductive) while passing 
between the adjacent leads separated by the space larger than the pitch. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Yuan into the device of Yamada in order to have "at 
least one additional lead connected to the die and disposed on an underside of the package body, 
the at least one additional lead being connectable to a circuit mounting structure trace passing 
between the adjacent leads separated by the space larger than the pitch" for a better support. 

Regarding claim 4, Fig. 2B of Yuan shows a semiconductor device wherein the at lest 
one additional lead is disposed adjacent to die on the underside of the package. 

Regarding claims 5 and 6, Fig. 2B of Yuan shows the at least one additional lead is 
disposed on each side of the die on the underside of the package body closest to the space larger 
than the pitch. 

Regarding claim 7, Fig. 2B of Yuan shows a space larger than the pitch is disposed 
between two adjacent leads on each side of the package body. 

Regarding claim 8, Fig. 4 of Yamada shows the packaged integrated circuit is configured 
as a Thin Quad Flat Package, TQFP (col. 4, line 19). 

Regarding claim 10, Fig. 2B of Yuan shows the leads (I/O functional lead; col. 4, line 48) 
in the subset of leads separated by the lead-to-lead pitch of the leadframe are configured for 
carrying data and control signals. 
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Regarding claim 1 1, the combined teachings of Yamada and Yuan fail to show "the at 
least one additional lead is configured for carrying a signal having a frequency of at least 2 
GHz." However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have at least one additional lead configured for carrying a signal having a frequency 
of at least 2 GHz for a high speed application since it has been held that discovering an optimum 
value of a result effective variable involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 12, the combined teachings of Yamada and Yuan fail to show "the 
lead-to-lead pitch is approximately 0.4 mm wide." However, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to have the lead-to-lead pitch 
approximately 0.4 mm wide in order to accommodate a design specification since it has been 
held that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 13, the combined teachings of Yamada and Yuan fail to show "each 
lead of the leadframe is approximately 0.2 mm wide." However, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to have each lead of the leadframe 
approximately 0.2 mm wide in order to accommodate a design specification since it has been 
held that discovering an optimum value of a result effective variable involves only routine skill 
in the art. In re Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 

Regarding claim 14, the combined teachings of Yamada and Yuan fail to show "the space 
larger than the pitch is determined by the equation, LP = wx + p(x+l), wherein LP represents the 
space larger than pitch, w represents a width of the leadframe leads, p represents the lead-to-lead 
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pitch, and x represents the number of leadframe leads removed to form the space larger than 
pitch." However, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to have the space larger than the pitch determined by the equation, LP = wx + p(x+l) 
in order to accommodate a design specification since it has been held that discovering an 
optimum value of a result effective variable involves only routine skill in the art. In re Boesch, 
617 R2d 272, 205 USPQ 215 (CCPA 1980). It is known in the art that lead spacing can be 
determined through adjustment of a width of the lead frame and lead pitch. 

Claims 2, 3, 9, 16 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamada and Yuan as applied to claim 1 above, and further in view of Hayashida et al.(US 
6060768), hereinafter Hayashida. 

Regarding claim 2, the combined teachings of Yamada and Yuan shows most aspect of 
the instant invention except "the at least one additional lead is wire bonded to the die within the 
package body." Fig. 1 of Hayashida shows a lead (3) on the semiconductor device is wire- 
bonded (8) to the die within the package body. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Hayashida into the device of Yamada and Yuan in 
order to have "the at least one additional lead is wire bonded to the die within the package body" 
to have a lead on chip configuration. 

Regarding claim 3, the combined teachings of Yamada and Yuan shows most aspect of 
the instant invention except "the at least one additional lead is substantially flush with the 
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underside of the package body." Fig. 28 of Hayashida shows a lead (3) is substantially flush 
with the underside of the package body (4). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Hayashida into the device of Yamada and Yuan in 
order to have "the at least one additional lead is substantially flush with the underside of the 
package body" to minimize the package dimension. 

Regarding claim 9, the combined teachings of Yamada and Yuan show most aspect of the 
instant invention except "a die pad of the die is exposed on the underside of the packaged 
integrated circuit." Fig. 28 of Hayashida shows a die pad of the die is exposed on the underside 
of the packaged integrated circuit. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Hayashida into the device of Yamada and Yuan in 
order to have "a die pad of the die is exposed on the underside of the packaged integrated 
circuit." " to connect the external circuitry. 

Regarding claim 16, Fig. 4 of Yamada shows a packaged integrated circuit comprising: 

a die (1; an IC); 

a package body formed from encapsulant, at least partially enclosing the die (shown in 

Fig. 2); 

a leadframe connected to the die and at least partially enclosed within the package body, 
and having leads (6) extending from the package body, a subset of the leads of the leadframe 
being separated by a lead-to-lead pitch, wherein at least two adjacent leads of the leadframe are 
separated by a space larger than the pitch (shown along the center line 5). 
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Yamada shows the most aspect of the instant invention except "at least one additional 
lead connected to the die and disposed on an underside of the package body, the at least one 
additional lead being connectable to a circuit mounting structure trace passing between the 
adjacent leads separated by the space larger than the pitch." 

Fig. 2B of Yuan shows a semiconductor device with at least one additional lead (232; a 
dummy lead with a dummy pad) connected to the die and disposed on an underside of the 
package body (col. 3, line 65 - col. 3, line 4) and the at least one additional lead being 
connectable to a circuit mounting structure (through being electrically conductive) while passing 
between the adjacent leads separated by the space larger than the pitch. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Yuan into the device of Yamada in order to have at 
least one additional lead connected to the die and disposed on an underside of the package body, 
the at least one additional lead being connectable to a circuit mounting structure trace passing 
between the adjacent leads separated by the space larger than the pitch" for a better support. 

The combined teachings of Yamada and Yuan show most aspect of the instant invention 
except "so that the trace is connectable to an additional lead on an underside of the package 
body." Fig. 28 of Hayashida shows the lead on an underside of the package body is contactable 
to the circuitry. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Hayashida into the device of Yamada and Yuan in 
order to have "so that the trace is connectable to an additional lead on an underside of the 
package body" to connect the external circuitry. 
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Regarding claim 20, Fig. 4 of Yamada shows a packaged integrated circuit comprising: 
a die (1; an IC); 

a package body formed from encapsulant, at least partially enclosing the die (shown in 

Fig. 2); 

a leadframe connected to the die and at least partially enclosed within the package body, 
and having leads (6) extending from the package body, a subset of the leads of the leadframe 
being separated by a lead-to-lead pitch, wherein at least two adjacent leads of the leadframe are 
separated by a space larger than the pitch (shown along the center line 5). 

Yamada shows the most aspect of the instant invention except "at least one additional 
lead connected to the die and disposed on an underside of the package body, the at least one 
additional lead being connectable to a circuit mounting structure trace passing between the 
adjacent leads separated by the space larger than the pitch." 

Fig. 2B of Yuan shows a semiconductor device with at least one additional lead (232; a 
dummy lead with a dummy pad) connected to the die and disposed on an underside of the 
package body (col. 3, line 65 - col. 3, line 4) and the at least one additional lead being 
connectable to a circuit mounting structure (through being electrically conductive) while passing 
between the adjacent leads separated by the space larger than the pitch. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Yuan into the device of Yamada in order to have at 
least one additional lead connected to the die and disposed on an underside of the package body, 
the at least one additional lead being connectable to a circuit mounting structure trace passing 
between the adjacent leads separated by the space larger than the pitch" for a better support. 
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The combined teachings of Yamada and Yuan show most aspect of the instant invention 
except "at least one additional lead connected to the die and disposed on an underside of the 
package body, the at least one additional lead being connectable to a trace of the circuit 
mounting structure routed from the at least one electrical connector and passing between the 
adjacent leads separated by the space larger than the pitch." 

Fig. 28 of Hayashida shows the lead on an underside of the package body is contactable 
to the circuitry. And Fig. 28 of Hayashida shows the exposed lead connecting to the board, 
therefore routing the signal from an electrical connector, and passing to the bond pad (6) which 
is connected to the exposed lead. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Hayashida into the device of Yamada and Yuan in 
order to have "so that the trace is connectable to an additional lead on an underside of the 
package body" to connect the external circuitry. 

Regarding a limitation in the preamble, Fig. 1 of Hayashida shows a circuit mounting 
structure (10) comprising at least one electrical connector (9), a plurality of traces, and at least 
one packaged integrated circuit (2) mounted thereon. 

Claims 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yamada, 
Yuan and Hayashida as applied to claim 16 above, and further in view of Yee et al. (US 
64448633), hereinafter Yee. 

Regarding claim 17, the combined teachings of Yamada, Yuan and Hayashida show most 
aspect of the instant invention except "at least one locking mechanism coupled between the 
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adjacent leads having the space larger than the pitch therebetween, the locking mechanism being 
configured to maintain the space larger than the pitch." Fig. 3 A of Yee shows a lead frame with 
a locking mechanism (14) between the adjacent leads. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Yee into the device of Yamada, Yuan and Hayashida in 
order to have "at least one locking mechanism coupled between the adjacent leads having the 
space larger than the pitch therebetween, the locking mechanism being configured to maintain 
the space larger than the pitch." to ensure a stable layout of the lead frame. 

Regarding claim 18, the combined teachings of Yamada, Yuan and Hayashida show most 
aspect of the instant invention except "the locking mechanism is at least partially enclosed within 
the package body." Fig. 5E of Yee shows a lead frame with a locking mechanism (14) between 
the adjacent leads. 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
was made to incorporate the teachings of Yee into the device of Yamada, Yuan and Hayashida in 
order to have a locking system enclosed within the packaging body to protect the locking 
mechanism. 

Regarding claim 19, the combined teachings of Yamada, Yuan and Hayashida show most 
aspect of the instant invention except "the locking mechanism is U-shaped having a central 
portion arranged within the package body and first and second legs each extending toward a 
perimeter of the package body when the leadframe is used in a packaged integrated circuit.." 
Fig. 5D-1 (or Fig. 6B) of Yee shows a lead frame with a U-shaped locking mechanism (14), each 
leg extending toward a perimeter of the package body. It would have been obvious to one of 
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ordinary skill in the art at the time of the invention was made to incorporate the teachings of Yee 
into the device of Yamada, Yuan and Hayashida in order to have a locking system U-shaped 
locking mechanism (14), each leg extending toward a perimeter of the package body to prevent 
the separation of the inner leads. 


Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Junghwa M. Im whose telephone number is (571) 272-1655. The 
examiner can normally be reached on MON.-FRI. 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie C Lee can be reached on (571) 272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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